Evaluation of the effect of the femoral articular surface material on the wear of a metal-backed patellar component.
Wear characteristics of metal-backed, polyethylene patellar components were tested using cobalt-chromium, titanium alloy (Ti), and ion-implanted titanium alloy (IITi) articular surfaces. Patellar components were cycled in a bovine serum bath at 3 Hz for 1 million cycles, under a compressive load that varied from 343 N at 0 degree flexion to 2255 N at 120 degrees flexion. After testing, the polyethylene articular surfaces of the patellar components were evaluated for wear and graded using a subjective numbering system. Overall wear damage to the polyethylene surface was much worse with both Ti and IITi than with cobalt-chromium. Differences in mean wear scores were statistically significant when cobalt-chromium was compared with either Ti or IITi, but there were no statistically significant differences between Ti and IITi. Polyethylene surfaces that articulated against Ti femoral surfaces had more severe scratching. The IITi test group had areas of delamination not observed in the other test groups. Subjective evaluation of the metal surfaces showed evidence of wear damage as well. The metal articular surface of IITi resisted scratching as long as the treated surface was intact. In the high-stress areas, however, such as the edges of the intercondylar notch, the ion-implanted surface quickly wore away, exposing the untreated titanium alloy. The cobalt-chromium femoral articular surface had the least amount of scratching and no evidence of loss of metal.